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Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


%\ 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Erskine  Upper  Lake  Darn  in 
Passaic  County,  New  Jersey  which  has  been  prepared  under  authorization  of 
the  Dam  Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam's 
condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Erskine  Upper  Lake  Dam,  a  high  hazard  potential 
structure,  is  judged  to  be  in  good  overall  condition.  The  dam's  spillway  is 
considered  inadequate  because  a  flow  equivalent  to  81  percent  of  the 
Spillway  Design  Flood — SDF  -  would  cause  the  dam  to  be  overtopped.  (The 
SDF,  in  this  instance,  is  one  half  of  the  Probable  Maximum  Flood.)  The 
decision  to  consider  the  spillway  "inadequate"  instead  of  "seriously 
inadequate”  is  based  on  the  determination  that  dam  failure  resulting  from 
overtopping  would  not  significantly  increase  the  hazard  to  loss  of  life 
downstream  from  that  which  would  exist  just  before  overtopping  failure.  To 
ensure  adequacy  of  the  structure,  the  following  actions,  as  a  minimum,  are 
recommended: 

a.  The  owner  should  develop  an  emergency  action  plan  outlining  actions 
to  be  taken  by  the  operator  to  minimize  downstrean  effects  of  an  emergency 
and  establish  a  flood  warning  system  for  the  downstream  communities  within 
three  months  from  the  date  of  approval  of  this  report. 

b.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of  appre /al 
of  this  report.  Within  three  months  oL  t ho  consultant's  findings,  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

c.  The  following  remedial  actions  should  be  completed  within  twelve 
months  from  the  date  of  approval  of  this  report: 

(1)  Repair  all  cracked  and  spalled  concrete  on  the  spillway  walls, 
crest  and  face. 

(2)  Remove  the  36-inch  diameter 
face  of  the  spillway. 


tree  stunp  abutting  the  downstream 


NAPEN-N 

Honorable  Brendan  T.  Byrne 


(3)  Fill  areas  of  erosion  along  the  embankment  crest  and  regrade, 
eliminating  the  unever  vertical  alignment. 

(4)  All  brush  and  trees  should  be  removed  from  the  downstream  and 
upstream  slopes.  The  embankment  face  and  crest  should  then  be  seeded  to 
develop  a  growth  of  grass  for  surface  erosion  protection. 

(5)  Investigate  the  embankment  for  animal  burrows  and  fill  in  any 
burrow  holes  with  impervious  material. 

(6)  Remove  debris  from  the  downstream  channel  and  place  riprap 
protection  at  the  erosion  area. 

d.  The  following  actions  should  be  initiated  in  conjunction  with  the 
consultant's  studies: 

(1)  Consider  providing  additional  low-level  outlet  facilities  to 
decrease  drawdown  time. 

(2)  Conduct  a  complete  topographic  survey  of  the  embankment  in  order 
to  develop  a  detailed  plan  and  several  cross-sections  of  the  dam.  Annotate 
and  update  the  existing  drawings  to  form  a  coherent  as-built  set. 

e.  Start  a  program  of  periodically  inspecting  the  dam.  Within  one  year 
from  the  date  of  approval  of  this  report  the  owner  should  also  develop 
written  operating  procedures  and  a  periodic  maintenance  plan  to  ensure 
safety  of  the  dam. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  Hew  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Roe  of  the  Eighth  District.  Under  the  provision 
of  the  Freedom  of  Information  Act,  the  inspection  report  will  be  subject  to 
release  bv  this  office,  upon  request,  five  days  after  the  date  of  this 
letter . 
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this  report  may  be  obtained  from  the  National  Technical 
(NTIS),  Springfield,  Virginia  22161  at  a  reasonable 
our  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
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An  important  aspect  of  the  Dam  Safety  Program  will  be  the  implementation  of 
the  recommendations  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 


Sincerely, 


JAMES  G.  TON 

Colonel,  Corps  of  Engineers 
District  Engineer 


1  Incl 
As  stated 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O'Dowd,  Acting  Chief 
Bureau  of  Flood  Plain  Management 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CN029 
Trenton,  NJ  08625 
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'p  .is  dam  was  inspected  on  19  November  and  3  December  1979  ay  Harris-ECI 
Associates,  under  contract  to  the  State  of  New  Jersey.  The  State,  under 
agreement  with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this 
inspection  performed  in  accordance  with  the  National  Dam  Inspection  Act, 
Public  Law  92-367. 

Erskine  Upper  Lake  Dam,  a  high  hazard  potential  structure,  is  judged  to  be 
in  good  overall  condition.  The  dam’s  spillway  is  considered  inadequate 
because  a  flow  equivalent  to  81  percent  of  the  Spillway  Design  Flood — SDF  - 
would  cause  the  dam  to  be  overtopped.  (The  SDF,  in  this  instance,  is  one 
half  of  the  Probable  Maximum  Flood.)  The  decision  to  consider  the  spillway 
"inadequate"  instead  of  "seriously  inadequate"  is  based  on  the  determination 
that  dam  failure  resulting  from  overtopping  would  not  significantly  increase 
the  hazard  to  loss  of  life  downstream  from  that  which  would  exist  just 
before  overtopping  failure.  To  ensure  adequacy  cf  the  structure,  the 
following  actions,  as  a  minimum,  are  recommended: 

a.  The  owner  should  develop  an  emergency  action  plan  outlining  actions 
to  be  taken  by  the  operator  to  minimize  downstream  effects  of  an  emergency 
and  establish  a  flood  warning  system  for  the  downstream  communities  within 
three  months  from  the  date  of  approval  of  this  report. 

b.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings,  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated. 

c.  The  following  remedial  actions  should  be  completed  within  twelve 
months  from  the  date  of  approval  of  this  report: 

(1)  Repair  all  cracked  and  spalled  concrete  on  the  spillway  walls, 
crest  and  face. 

(2)  Remove  the  36-inch  diameter  tree  stump  abutting  the  downstream 
face  of  the  spillway. 

(3)  Fill  areas  of  erosion  along  the  embankment  crest  and  regrade, 
eliminating  the  uneven  vertical  alignment. 

(4)  All  brush  and  trees  should  be  removed  from  the  downstream  and 
upstream  slopes.  The  embankment  face  and  crest  should  then  be  seeded  to 
develop  a  growth  of  grass  for  surface  erosion  protection. 

(5)  Investigate  the  embankment  for  animal  burrows  and  fill  in  any 
burrow  holes  with  impervious  material. 


(6)  Remove  debris  from  the  downstream  channel  and  place  riprap 
protection  at  the  erosion  area. 

d.  The  following  actions  should  be  initiated  in  conjunction  with  the 
consultant's  studies: 

(1)  Consider  providing  additional  low-level  outlet  facilities  to 
decrease  drawdown  time. 

(2)  Conduct  a  complete  topographic  survey  of  the  embankment  in  order 
to  develop  a  detailed  plan  and  several  cross-sections  of  the  dam.  Annotate 
and  update  the  existing  drawings  to  form  a  coherent  as-built  set. 

e.  Start  a  program  of  periodically  inspecting  the  dam.  Within  one  year 
from  the  date  of  approval  of  this  report  the  owner  should  also  develop 
written  operating  procedures  and  a  periodic  maintenance  plan  to  ensure 
safety  of  the  dam. 
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County  Located: 
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River  Basin: 

Date  of  Inspection: 


Erskine  Upper  Lake  Dam,  I.D.  NJ  00197 

New  Jersey 

Passaic  County 

Tributary  Wanaque  River 

Passaic  River 

November  19  and  December  3,  1 97 J 


Assessment  of  General  Conditions 


Erskine  Upper  Lake  Dam  is  an  earthfill  dam  containing  a  concrete  weir  spillway 
at  the  left  end  of  the  dam.  The  overall  condition  of  the  dam  is  good. 

There  is  no  major  sign  of  distress  or  instability  in  the  embankment.  The 
low-level  gate  valve  is  in  operable  condition.  The  hazard  potential  is  rated 
as  "high". 

The  adequacy  of  Erskine  Upper  Lake  Dam  is  considered  questionable  in 
view  of  its  lack  of  spillway  capacity  to  pass  the  SDF  (1/2  PMF)  without 
overtopping  the  dam.  The  spillway  is  capable  of  passing  a  flood  equal  to 
40  percent  of  the  PMF  (80  percent  of  the  1/2  PMF),  and  is  assessed  as 
"inadequate". 

At  present,  the  engineering  data  available  is  not  sufficient  to  make  a 
definitive  statement  on  the  stability  of  the  dam,  but  based  on  the  findings 
of  the  visual  inspection,  the  preliminary  assessment  of  the  static  stability 
is  that  it  is  satisfactory.  The  following  actions  are  reco-nraended  along 
with  a  timetable  for  their  completion.  All  recoimnended  actions  should  be 
conducted  under  the  supervision  of  an  Engineer  who  is  experienced  in  the 
design,  construction  and  inspection  of  dams. 

1.  Carry  out  a  more  percise  hydrologic  and  hydraulic 
analysis  of  the  dam  within  twelve  months,  to  deter¬ 
mine  the  need  and  type  of  mitigating  measures 
necessary.  Based  on  the  results  of  these  studies, 
remedial  measures  should  be  instituted.  This 
should  include  the  installation  of  a  tailwater 
gage. 

2.  Repair  all  cracked  and  spalled  concrete.  This 
work  should  be  started  within  twelve  months. 

3.  Remove  36-inch  tree  stump  abutting  downstream 
face  of  spillway  within  twelve  months. 


4.  Fill  areas  of  erosion  along  embankment  crest 
and  regrade  eliminating  uneven  vertical  align¬ 
ment.  This  should  be  started  within  twelve 
months . 

5.  All  brush  and  trees  should  be  removed  from  the 
downstream  and  upstream  slopes  to  avoid  problems 
which  may  develop  from  roots.  The  embankment 
face  and  crest  should  then  be  seeded  to  develop 

a  growth  of  grass  for  surface  erosion  protection. 

This  program  should  be  started  within  twelve 
months . 

6.  Investigate  embankment  for  animal  burrows  and 
fill  in  any  burrow  holes  with  impervious  material. 

7.  Remove  debris  from  downstream  channel  and  place 
riprap  protection  at  erosion  area.  This  work 
should  be  started  within  twelve  months. 

8.  The  owner  should  develop  an  emergency  action 
plan  (if  one  is  not  already  available)  outlining 
actions  to  be  taken  by  the  operator  to  minimize 
downstream  effects  of  an  emergency  and  establish 
a  flood  warning  system  for  the  downstream  com¬ 
munities  within  three  months. 

Furthermore,  while  of  a  less  urgent  nature,  the  following  additional 
action  is  recommended  and  should  be  carried  out  within  24  months. 

1.  Consider  providing  additional  low-level  outlet 
facilities  to  decrease  drawdown  time. 

2.  Conduct  a  complete  topographic  survey  of  the  dam 
and  surrounding  area,  in  order  to  develop  a  detailed 
plan  and  several  cross-sections  of  the  dam.  Annotate 
and  update  the  existing  drawings,  and  form  a  coherent 
as-built  set. 

3.  The  owner  should  develop  within  one  (1)  year  after  formal 
approval  of  the  report,  written  operating  procedures  and 
a  periodic  maintenance  plan  to  insure  the  safety  of  the 
dam. 


>kfnn  P.  Talerico,  P.E. 
HARRIS-ECI  ASSOCIATES 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  theofficeof 
theChief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation,  and  analyses  in¬ 
volving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  ar.d  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines,  the  Spillway  Test  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff),  or  fractions  thereof .  The.  test  flood  provides  a  measure 
of  relative  spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the  down¬ 
stream  damage  potential. 
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NATIONAL  DAM  SAFETY  PROGRAM 


ERSKINE  UPPER 

LAKE  DAM,  I.D.  NJ  00197 

S  E 

C  T  I  0  N  1 

1. 

PROJECT  INFORMATION 

1.1 

General 

a.  Authority 

The  National  Dam  Inspection  Act  (Public  Law  92-367,  1972),  provides  for 
the  National  Inventory  and  Inspection  Program  by  the  U.S.  Army  Corps 
of  Engineers.  This  inspection  was  made  in  accordance  with  this  authority 
under  Contract  C-FPM  No.  35  with  the  State  of  New  Jersey  who,  in  turn 
is  contracted  to  the  Philadelphia  District  of  the  Corps  of  Engineers, 
and  was  carried  out  by  the  engineering  firm  of  Harris-ECI  Associates, 
Woodbridge  New  Jersey. 

b.  Purpose  of  Inspection 

The  visual  inspection  of  Erskine  Upper  Lake  Dam  was  made  on  November  19, 
1979.  The  purpose  of  the  inspection  was  to  make  a  general  assessment  as 
to  the  structural  integrity  and  operational  adequacy  of  the  dam  embank¬ 
ment  and  its  appurtenant  structures. 

c.  Scope  of  Report 

The  report  summarizes  available  pertinent  data  relating  to  the  project; 
presents  a  summary  of  visual  observations  made  during  the  field  inspec¬ 
tion;  presents  an  evaluation  of  hydrologic  and  hydraulic  conditions  at 
the  site;  presents  an  evaluation  as  to  the  structural  adequacy  of  the 
various  project  features;  and  assesses  the  general  condition  of  the  dam 
with  respect  to  safety. 

1.2  Description  of  the  Project 

a.  Description  of  Dam  and  Appurtenances  * 

Erskine  Upper  Lake  Dam  is  an  earthfill  dam  approximately  800-foot  long 
and  17-foot  high,  with  a  concrete  core  wall,  and  partial  steel  sheet 
piling  cut-off.  There  is  a  40-foot  wide  concrete  weir  spillway  with 
concrete  abutments  55  feet  from  the  left  end  of  the  dam.  The  crest  of 
the  spillway  is  2-feet  below  the  top  of  dike. 
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The  embankment  has  a  top  width  of  8  feet  with  a  2H : 1 V  slope  on  both 
faces.  The  upstream  slope  of  the  dike  has  riprap  and  is  constructed 
of  impervious  fill  material  while  the  donwstream  slope  is  constructed 
with  pervious  fill  material.  The  concrete  core  wall,  which  is  2-foot 
thick,  is  one  foot  from  the  top  of  the  dike  and  its  foundation  is  either 
in  glacial  till  or  sand.  Where  the  sand  exists,  a  steel  sheet  piling 
cut-off  has  been  driven  into  the  hard  pan.  The  cut-off  is  from  the  low- 
level  outlet  to  the  right  end  of  the  dam  according  to  the  construction 
reports.  The  depth  of  the  cut-off  varies  from  16  feet  at  the  outlet  to 
12  feet  at  the  right  end. 

The  low-level  outlet  consists  of  a  12-inch  cast  iron  pipe  through  the 
embankment  located  at  approximately  the  middle  of  the  dam.  A  manually 
operated  gate  valve,  in  a  concrete  manhole  with  the  operating  stem 
extending  through  the  concrete  cover,  controls  the  flow.  The  manhole 
is  located  on  the  crest  of  the  dam.  The  inlet  end  of  the  pipe  is 
located  at  the  upstream  toe  of  slope  and  is  a  screen-covered  4  ft.  x  4  ft. 
concrete  chamber.  The  outlet  discharges  into  the  downstream  channel. 

The  downstream  channel  runs  parallel  to  Lakeview  Drive  and  crosses  under 
it  through  two  36-inch  concrete  pipes  opposite  the  low-level  outlet. 

From  there,  the  channel  runs  into  Erskine  Lake. 

There  are  no  logs  of  the  test  pits,  shown  on  Plate  3,  that  were  taken 
for  the  design  of  this  dam.  A  partial  soil  profile  is  shown  on  Plate  4. 

It  shows  that  a  variable  thickness  sand  strata  ran  along  a  portion  of 
the  dam.  The  remaining  soils  are  not  identified  and  the  depth  to  rock 
is  not  noted.  The  profile  does  indicate  that  the  rock  is  deeper  than 
10  feet. 

A  generalized  description  of  soil  conditions  is  contained  in  Report  No. 

3,  Passaic  County,  Engineering  Soil  Survey  of  New  Jersy,  by  Rutgers 
University.  The  report  describes  the  dam  area  soils  as  glacial  ground 
moraine  deposited  during  the  Wisconsin  glaciation.  The  soils  are 
unstratified,  heterogeneous  materials  including  clay,  silt  and  sand 
sizes,  with  varying  amounts  of  gravel,  cobbles  and  boulders.  The  depth 
to  rock  is  erratic  tut  is  usually  shallow.  Geologic  Overlay  Sheet 
No.  23  shows  the  rock  to  be  Pyroxene  or  Pytoxene  Gneiss. 


b.  Location 

Erskine  Upper  Lake  Dam  is  located  on  a  tributary  to  the  Wanaque  River  in 
the  Borough  of  Ringwood,  Passiac  County,  New  Jersey.  It  is  accessible 
by  way  of  Lakeview  Drive. 
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c.  Size  Classification 


According  to  the  "Reconmended  Guidelines  for  Safety  Inspection  of  Dams" 
by  the  U.S.  Department  of  the  Army,  Office  of  the  Chief  of  Engineers, 
the  dam  is  classified  in  the  dam  size  category  as  being  "small",  since 
its  storage  area  of  404  acre-feet  is  less  than  1,  000  acre-feet.  The 
dam  is  also  classified  as  "small"  because  its  height  of  17.0  feet  is 
less  than  40  feet.  The  overall  size  classification  of  Erskine  Upper 
Lake  Dam  is  "small". 

d.  Hazard  Classification 

A  hazard  potential  classification  of  "high"  has  been  assigned  to  the  dam 
on  the  basis  that  a  hypothetical  failure  would  result  in  excessive 
damage  to  the  five  houses  located  on  the  other  side  of  Lakeview  Drive 
immediately  across  from  the  dam,  and  the  possibility  exists  of  the  loss 
of  more  than  a  few  lives  in  the  event  of  dam  failure. 

e.  Ownership 

Erskine  Upper  Lake  Dam  is  owned  by: 

Erskine  Lakes  Property  Owners'  Association,  Inc. 

8  Point  Place 
Ringwood,  NJ  07456 

Attention:  Mr.  Paul  Sullivan 
(201)  962-4185 

f .  Purpose 

Erskine  Upper  Lake  Dam  is  presently  used  for  recreation  purposes  only. 

g.  Design  and  Construction  History 

construction  of  Erskine  Upper  Lake  Dam  was  started  in  June  1930  and 
Ls.  pleted  in  March  1931.  Construction  plans  and  specifications  are  on 
file  at  the  New  Jersey  Department  of  Environmental  Protection  (NJ-DEP). 

During  an  inspection  in  July  1931,  with  the  lake  level  full,  seepage 
was  reported  along  the  downstream  toe  of  embankment  from  the  right  edge 
of  the  spillway  for  a  distance  of  approximately  50  feet.  This  seepage 
was  measured  in  October  1931,  and  in  May  1932,  and  the  amount  of  flow 
remained  constant  at  approximately  21  gpm,  and  the  flow  was  perfectly 
clear.  On  July  15,  1932,  it  was  recommended  to  accept  the  dam. 


According  to  correspondence  on  file  at  the  NJ-DEP,  plans  were  made  to 
place  grout  along  the  upstream  face  of  the  core  wall  to  stop  the  seepage 
in  the  fall  of  1932.  No  record  is  on  file  of  this  actually  being  done. 


h.  Normal  Operating  Procedures 

The  discharge  from  the  lake  is  unregulated  and  allowed  to  naturally 
balance  the  inflow  into  the  lake.  The  low-level  outlet  is  used  to "lower 
the  lake  level  approximately  18-inches  every  fall  to  prevent  ice  damage 
and  is  opened  during  times  of  heavy  rains.  Also,  approximately  every 
5  years,  the  lake  level  is  lowered  to  allow  the  property  owners  to 
make  repairs  to  their  docks  and  waterfront  property. 
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1.3  Pertinent  Data 

a.  Drainage  Area 

b.  Discharge  at  Dam  Site 

Ungated  spillway  capacity  at 
elevation  of  top  of  dam: 

Total  spillway  capacity  at 
maximum  pool  elevation  (SDF): 


c.  Elevation  (Feet  above  NGVD) 


0.35  sq.mi. 


351  cfs  (509.0  NGVD) 


700  cfs  (509.26  NGVD) 


Top  of  dam: 


509.0 


Maximum  pool  design  surcharge  (SDF):  509.23 


Recreation  pool: 

Spillway  crest: 

Streambed  at  centerline  of  dam: 


Maximum  tail water: 


d.  Reservoir 
Length  of  maximum  pool: 
Length  of  recreation  pool: 


e.  Storage  (acre-feet) 
Spillway  Crest: 

Top  of  dam: 

Maximum  pool  (SDF): 

f.  Reservoir  Surface  (acres) 
Top  of  dam: 

Maximum  pool  (SDF): 

Recreation  pool: 

Spillway  crest: 


507.3 

507.0 

492.0  (estimated) 
493.0  (estimated) 


1,850  ft.  (estimated) 
1,650  ft.  (estimated) 


39.0  (estimated) 
39.5  (estimated) 


35  (507  NGVD) 


g.  Dam 


Type: 

Length: 

Height: 

Top  width: 

Side  slopes  -  Upstream: 

-  Downstream: 

Zoning: 

Impervious  core: 

Cutoff: 

Grout  curtain: 


Earthfill  with  concrete  weir 
spillway 

800  ft.  (effective) 

17  ft. 

8  ft. 

2H:  IV 
2H:1V 

Unknown 

840  ft.  concrete  core  wall 

Sheet  piling 
None 


h.  Diversion  and  Regulating  Tunnel 


N/A 

i.  Spillway 

Type: 

Length  of  weir: 

Crest  elevation: 

Gates : 

U/S  Channel : 

D/S  Channel : 

j.  Regulating  Outlets 
Low  level  outlet: 

Controls: 

Emergency  gate: 

Outlet: 
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Concrete  weir 
40  ft. 

507  NGVD 
None 

Erskine  Upper  Lake 

75-ft.  long  stilling  basin  full 
spillway  width 

12-inch  C.I.P. 

Manually  operated  gate  valve 

None 

492  NGVD 


S  EC  T  I  0 


ENGINEERING  DATA 


Desiqn 


Drawings  and  specifications  for  the  construction  of  Erskine  Upper  Lake  Dam 
in  1931  are  available  in  the  files  at  the  Trenton  office  of  the  New  Jersey 
Department  of  Environmental  Protection  (NJ-DEP).  One  drawing  shows  the 
location  of  test  pits  taken  in  the  proposed  lake  bottom.  No  data  from 
soil  borings,  soil  tests,  design  computations,  or  other  geotechnical  data 
is  available  to  assess  the  stability  properly.  Data  concerning  the 
hydraulic  capacity  of  the  spillway  is  also  unavailable. 

2.2  Construction 

Data  is  not  available  concerning  the  as-built  construction  of  the  dam. 
Progress  reports  during  the  construction  are  on  file  at  the  NJ-DEP.  No 
data  exists  of  construction  methods,  borrow  sources  or  other  data 
pertinent  to  the  construction  of  the  dam. 

2.3  Operation 

Formal  operation  records  are  not  kept  for  the  dam  and  reservoir.  The 
lake  is  allowed  to  operate  naturally  without  regulation. 

2.4  Evaluation 

a.  Availability 

The  availability  of  engineering  data  is  poor.  The  construction  plans 
and  specifications  for  the  dam  are  avialable  from  the  NJ-DEP.  Details 
of  the  planned  grouting  behind  the  core  wall  to  eliminate  the  seepage 
are  not  available. 


The  engineering  data  available  from  the  NJ-DEP  and  from  the  field  was 
adequate  to  perform  hydrologic  and  hydraulic  computations.  The  data  was 
insufficient  to  perform  stability  analysis,  but  a  preliminary  evaluation 
could  be  made  based  on  visual  observations. 

c.  Validity 

The  information  contained  in  the  drawings  and  checked  by  limited  field 
measurements  appears  to  be  valid. 


Iss 
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SECTION  3 


3.  VISUAL  INSPECTION 


3.1  Findings 

a.  General 

The  visual  inspection  of  Erskine  Upper  Lake  Dam  revealed  the  dam  in¬ 
cluding  the  spillway  to  be  in  good  condition  but  in  need  of  some  repairs. 
At  the  time  of  inspection,  the  lake  level  was  approximately  18-inches 
below  the  spillway  crest. 

b.  Dam 

The  earth  embankment  appears  to  be  sound.  No  surface  cracking  on  the 
embankment  or  at  the  toe  was  noted.  Erosion  of  the  embankment  crest 
exposing  the  top  of  core  wall  has  taken  place  at  three  separate  locations 
to  the  right  of  the  spillway.  These  locations  are  approximately  107  ft., 
453  ft.  and  605  ft.  from  the  spillway.  The  erosion  is  relatively 
narrow  and  shallow  at  the  crest  and  spreads  out  at  the  downstream  toe. 
Minor  vertical  crest  misalignment  exists  along  the  embankment.  This 
could  be  the  cause  of  the  erosion  due  to  rainfall  runoff  channelization 
since  local  residents  claim  the  dam  has  never  been  overtopped.  No 
riprap  failures  were  noted.  Numerous  trees  and  shrubs  are  growing 
along  both  the  upstream  and  downstream  sides  of  the  embankment.  No 
seepage  or  sloughing  was  found  in  any  portion  of  the  downstream  face 
of  the  embankment.  No  evidence  of  burrowing  by  animals  was  observed; 
however,  at  the  time  of  the  inspection  the  embankment  was  covered  with 
leaves,  therefore  the  possibility  does  exist  that  there  may  be  burrow 
holes  in  the  embankment. 

c.  Appurtenant  Structures 

1.  Spillway 

The  concrete  spillway  appears  in  fair  condition.  Horizontal  and  verti¬ 
cal  alignment  of  the  spillway  crest  appears  good.  At  the  center  of 
the  spillway,  a  36-inch  diameter  tree  stump  abuts  the  downstream  face. 

It  appears  that  the  tree  once  exerted  lateral  pressure  against  the 
spillway  as  there  is  a  vertical  crack  in  the  vicinity  of  the  stump. 

There  is  heavy  spalling  along  the  upstream  face  and  the  top  of  spillway. 
The  riprap  along  the  upstream  apron  is  in  fair  condition. 

2.  Outlet  Works 

The  intake  for  the  12- inch  cast  iron  pipe  was  under  water  and  could  not 
be  observed.  The  pipe  discharges  at  the  downstream  toe  of  slope  directly 
into  the  downstream  channel.  There  is  no  headwall  and  the  pipe  is  in 
good  condition.  At  the  time  of  inspection,  tools  to  remove  the  cover 
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of  the  gate  valve  pit  were  not  available,  therefore  the  condition  of 
the  valve  could  not  be  checked.  However,  the  valve  was  able  to  be 
operated  satisfactorily. 

d.  Reservoir  Area 

The  reservoir  side  sloper  are  moderate  to  steep.  There  is  no  indication 
of  slope  instability.  Boat  landings,  houses  and  trees  are  around  the 
perimeter  of  the  lake. 

e.  Downstream  Channel 

The  downstream  channel  is  in  fair  condition.  It  is  relatively  shallow 
and  narrow  with  debris  and  cobblestones  on  the  bottom.  The  channel 
crosses  under  Lakeview  Drive  approximately  360  feet  from  the  spillway 
and  from  there,  it  discharges  into  Lake  Erskine.  The  charnel  slopes 
are  very  flat  to  steep  along  the  embankment.  There  is  minor  erosion 
along  the  left  bank,  20  feet  from  the  spillway.  Many  houses  are  on  the 
west  side  of  Lakeview  Drive  directly  opposite  the  dam. 


SECTI  0  N  .4 


4.  OPERATIONAL  PROCEDURES 


4.1  Procedures 

Erskine  Upper  Lake  Dam  is  used  to  impound  water  for  recreational  acti¬ 
vities.  The  level  of  the  lake  is  maintained  through  the  unregulated 
flow  over  the  spillway.  The  lake  is  lowered  approximately  18  inches 
every  fall  to  prevent  ice  damage.  Also,  the  lake  level  is  periodically 
lowered  to  allow  property  owners  to  make  repairs  to  their  properties. 


4.2  Maintenance  of  the  Dam 

There  is  no  regular  inspection  and  maintenance  program  for  the  dam  and 
appurtenant  structures.  The  Erskine  Lakes  Property  Owners'  Association 
is  responsible  for  the  ma internee  of  the  dam. 


4.3  Maintenance  of  Operating  Facilities 

The  low-level  outlet  operating  facilities  consist  of  one  manual  ooerated 
12-inch  gate  valve.  At  the  tine  of  inspection,  operation  of  the  valve 
was  satisfactorily  demonstrated. 


4.4  Evaluation 

The  present  operational  and  maintenance  procedures  are  fair  with  the 
dam  and  spillway  being  maintained  in  a  serviceable  condition. 
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SECTION  5 


5.  HYDRAULIC/HYDROLOGIC 

5.1  Evaluation  of  Features 


a.  Design 

The  drainage  area  above  Erskine  Upper  Lake  Dam  is  approximately  0.35 
square  miles.  A  drainage  map  of  the  watershed  of  the  dam  site  is 
presented  on  Plate  1,  Appendix  D. 

The  topography  within  the  basin  is  flat.  Elevations  range  from  approx¬ 
imately  800  feet  above NGVD  at  the  east  end  of  the  watershed  to  about 
510  feet  at  the  dam  site.  Land  use  patterns  within  the  watershed  are 
mostly  woodland  with  concentrated  residential  development  around  the 
lake  area. 

The  evaluation  of  the  hydraulic  and  hydrologic  features  of  the  dam  and 
lake  was  based  on  criteria  set  forth  in  the  Corps  Guidelines  and  addi¬ 
tional  guidance  provided  by  the  Philadelphia  District,  Corps  of  Engineers. 
The  Spillway  Design  Flood  (SDF)  for  the  dam  is  equal  to  the  1/2  PMF. 

The  probable  maximum  flood  (PMF)  was  calculated  from  the  probable  maxirum 
precipitation  using  Hydrometeorological  Report  No.  33  with  standard 
reduction  factors.  Due  to  the  small  drainage  area,  the  SCS  triangular 
hydrograph  transformed  to  a  curvilinear  hydrograph  was  adopted  for 
developing  the  unit  hydrograph,  with  the  aid  of  the  HEC-l-DB  Flood 
Hydrograph  Computer  Program. 

Initial  and  infiltration  loss  rates,  were  applied  to  the  Probable 
Maximum  Precipitation  to  obtain  rainfall  excesses.  The  rainfall  ex¬ 
cesses  were  applied  to  the  unit  hydrograph  to  obtain  the  PMF  and  various 
ratios  of  PMF  utilizing  program  HEC-1DB. 

The  SDF  peak  outflow  calculated  for  the  dam  is  700  cfs.  This  value  is 
derived  from  1/2  PMF,  and  results  in  overtopping  of  the  dam,  assuming 
that  the  lake  was  originally  at  the  spillway  crest  elevation. 

The  stage-outflow  relation  for  the  spillway  was  determined  from  the 
geometry  of  the  spillway  and  dam,  utilizing  HEC-l-DB  program. 


The  reservoir  stage-storage  capacity  relationship  was  computed  directly 
by  the  conic  method,  utilizing  the  HEC-1DB  program.  The  reservoir 
surface  areas  at  various  elevations  were  measured  by  planimeter  from 
U.S.G.S.  Quadrangle  topographic  map.  Reservoir  storage  capacity  included 
surcharge  levels  exceeding  the  top  of  the  dam,  and  the  spillway  rating 
curve  was  based  on  the  assumption  that  the  dam  remains  intact  during  routing. 
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A  breach  analysis  indicates  that  the  stage  of  the  stream  where  it  crosses 
Lakeview  Drive  is  2.4  feet  higher,  due  to  dam  failure  from  overtopping, 
than  it  would  be  without  failure.  This  is  likely  to  jeopardize  the 
well  traveled  road  and  the  houses  downstream  of  the  road*  but  not  sig¬ 
nificantly  more  than  without  failure. 

Drawdown  calculations  indicate  that  to  empty  the  lake  to  an  elevation 
of  493  MSL  through  the  one  low-level  sluice  would  take  15  days,  excluding 
inflow.  This  is  considered  to  be  an  excessive  drawdown  period,  and  pro¬ 
vision  of  additional  outlets  should  be  considered. 

b.  Experience  Data 

No  records  of  reservoir  stage  or  spillway  discharge  are  maintained  for 
this  site,  however  residents  state  the  dam  has  never  been  overtopped. 


c.  Visual  Observation 

The  downstream  channel  is  relatively  shallow  and  narrow  with  some  fallen 
trees  and  cobblestones  on  the  bottom.  The  channel  crosses  under  Lake- 
view  Drive,  approximately  360  feet  from  the  spillway, then  it  runs  into 
Erskine  Lake.  There  are  many  houses  directly  opposite  the  dam  on  the 
west  side  of  Lakeview  Drive. 

The  slopes  of  the  reservoir  are  moderate  to  steep  and  do  not  exhibit 
signs  of  instability.  The  drainage  area  is  wooded,  moderately  flat 
sloped  and  developed  for  residential  use  around  the  lake. 

d.  Overtopping  Potential 


A  storm  of  magnitude  equivalent  to  the  SDF  would  cause  overtopping  of 
the  dam  to  a  height  of  0.20  feet.  Computations  indicate  that  the  dam 
can  pass  approximately  40  percent  of  the  PMF  without  overtopping  the 
dam  crest.  Since  1/2  PMF  is  the  Spillway  Design  Flood  (SDF)  for  this 
dam,  according  to  the  Reconmended  Guidelines  for  Safety  Inspection  of 
Dams  by  the  Corps  of  Engineers,  the  spillway  capacity  of  the  dam  is 
assessed  as  "inadequate". 


SECTION  6 


6.  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations 

There  are  no  major  signs  of  distress  in  the  embankment  of  the  Erskine 
Upper  Lake  Dam.  Minor  vertical  crest  misalignment  is  visible.  The 
concrete  core  wall  has  been  exposed  by  erosion  of  the  crest  in  three 
locations  along  the  embankment.  This  could  be  the  result  of  overtopping 
of  the  dike  but  according  to  the  local  residents,  the  dam  has  never 
been  overtopped.  It  is  quite  possible  that  the  vertical  misalignment 
has  caused  rainwater  channelization  resulting  in  the  erosion.  Trees 
growing  on  both  slopes  of  the  embankment  could  pose  a  threat  to  the  dam's 
stability.  The  spillway  is  in  fair  condition  with  a  vertical  crack 
near  the  mid-point  and  heavy  spalling  along  the  upstream  face. 

b.  Design  and  Construction  Data 

No  design  computations  relating  to  stability  were  uncovered  during  the 
report  preparation  phase.  No  embankment  or  foundation  soil  parameters 
are  available  for  carrying  out  a  conventional  stability  analysis  on  the 
embankment.  No  construction  data  or  specifications  relating  to  the 
degree  of  embankment  compaction  are  available  for  use  in  the  stability 
analysis. 


•  c.  Operating  Records 

No  operating  records  are  available  relating  to  the  stability  of  the 
f  •  dam.  The  dam  and  spillway  have  served  satisfactorily  since  the  construe - 

f  tion  in  the  early  1930's. 

|  d.  Post-Construction  Changes 

I  There  have  been  no  post-construction  changes. 

!  e.  Static  Stability 

I  A  static  stability  analysis  was  not  performed  for  Erskine  Upper  Lake  Dam 

l  because  the  lack  of  data  on  which  to  base  assumptions  of  material  pro- 

|  perties  within  embankment  zones  might  produce  misleading  results,  but 

|  based  on  the  findings  of  the  visual  inspection,  the  preliminary  assess- 

|  ment  of  static  stability  is  that  it  is  satisfactory. 
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f .  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1,  as  defined  in  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  prepared  by  the  Corps  of  Engineers.  7  In 
general,  projects  located  in  Seismic  Zones  0,  1  and  2  may  be  assumed  to 
present  no  hazard  from  earthquake,  provided  the  static  stability  condi¬ 
tions  are  satisfactory  and  conventional  safety  margins  exist.  Since 
static  stability  safety  factors  have  not  been  confirmed,  it  cannot  be 
stated  that  seismic  stability  is  satisfactory. 


14 


SECTION 


ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Safety 

The  dam  has  been  inspected  visually  and  a  review  has  been  made  of  the 
available  engineering  data.  This  assessment  is  subject  to  the  limita¬ 
tions  inherent  in  the  visual  inspection  procedures  stipulated  by  the 
Corps  of  Engineers  for  a  Phase  I  report. 

The  safety  of  Erskine  Upper  Lake  Dam  is  in  question  because  the  dam  does 
not  have  adequate  spillway  capacity  to  pass  the  SDF,  one  half  of  the 
PMF,  without  overtopping.  Overtopping  of  the  dam  carries  with  it  the 
danger  of  possible  progressive  failure  of  the  dam.  The  dam's  present 
spillway  capacity  is  approximately  40  percent  of  the  PMF. 

No  definitive  statement  pertaining  to  the  safety  of  the  embankment  can 
be  made  without  acquisition  of  embankment  material  engineering  properties, 
but  based  on  the  findings  of  the  visual  inspection,  the  preliminary 
assessment  of  static  stability  is  that  it  is  satisfactory. 

b.  Adequacy  of  Information 

The  information  uncovered  was  adequate  to  pe  *orm  hydrologic  and  hydrau¬ 
lic  computations.  The  data  was  insufficient  j  perform  even  an  approx¬ 
imate  computation  of  the  stability  of  the  dam.  A  preliminary  assessment 
of  the  dam  could  be  made  by  visual  observation  only. 


Carry  out  a  more  precise  hydrologic  ana  hydraulic  analysis  of  the  dam 
within  twelve  months,  to  determine  the  need  and  type  of  mitigating 
measures  necessary.  If  required,  conduct  a  study  of  the  means  of  in¬ 
creasing  spillway  discharge  capacity  and  develop  alternative  schemes  for 
construction.  This  should  include  the  installation  of  headwater  and 
tail water  gages.  The  ability  of  the  dam  to  withstand  overtopping  should 
also  be  studied. 

The  existing  dam  plans  and  drawings  should  be  annotated  and  updated  to 
form  a  coherent  as-built  set  within  24  months. 
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7.2 


Remedial  Measures 


a.  Alternatives  for  Increasing  Spillway  Capacity 
Alternatives  for  increasing  spillway  capacity  are  as  follows: 

1.  Increase  the  embankment  height,  thus  permitting 
a  higher  discharge  to  pass  over  the  spillway 
and  reducing  the  possibility  of  overtopping. 

2.  Lower  the  spillway  crest  elevation. 

3.  Increase  the  effective  spillway  crest  length. 

4.  A  combination  of  any  of  the  above  alternatives. 

b.  Recommendations 

1.  Repair  all  cracked  and  spalled  concrete.  This 
work  should  be  started  within  twelve  months. 

2.  Remove  36-inch  tree  stump  abutting  downstream 
face  of  spillway  wichin  twelve  months. 

3.  Fill  areas  of  erosion  along  embankment  crest 
and  regrade  eliminating  uneven  vertical  align¬ 
ment.  This  should  be  started  within  twelve 
months. 

4.  All  brush  and  trees  should  be  removed  from  the 
downstream  and  upstream  slopes  to  avoid  problems 
which  may  develop  from  roots  .  The  embankment 
face  and  crest  should  then  be  seeded  to  develop 

a  growth  of  grass  for  surface  erosion  protection 
This  program  should  be  started  within  twelve 
months. 

5.  Investigate  embankment  for  animal  burrows  and 
fill  in  any  burrow  holes  with  impervious  material 

6.  Remove  debris  from  downstream  channel  and  place 
riprap  protection  at  erosion  area.  This  work 
should  be  started  within  twelve  months. 


.  - 


The  following  additional  actions  are  recommended: 

1.  The  owner  should  develop  an  emergency  action 
plan  (if  one  is  not  already  available)  out¬ 
lining  actions  to  be  taken  by  the  operator  to 
minimize  downstream  effects  of  an  emergency  and 
establish  a  flood  warning  system  for  the  down¬ 
stream  communities  within  three  months. 

2.  Consider  providing  additional  low-level  outlet 
facilities  to  decrease  drawdown  time. 

c.  0  &  M  Procedures 

The  owner  should  develop,  within  one  (1)  year  after  formal  approval  of 
the  report,  written  operating  procedures  and  a  periodic  maintenance  plan 
to  insure  the  safety  of  the  dam. 
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ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 


RAINFALL  /RESERVOIR  RECORDS  Not  available. 
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APPENDIX  B 
PHOTOGRAPHS 

(Photos  taken  on  November  19,  1979) 


ERSKINE  UPPER  LAKE  DAM 


Photo  1 


View  of  spillway,  right  abutment  and  embankment. 
Lake  is  on  viewer's  right.  Note  crack  in  spill¬ 
way  (bottom)  and  36-inch  diameter  tree  stump 
adjacent  to  crack  on  left. 


Photo  2  -  Detail  of  crack  in  spillway  and  portion  of  tree 
stump  mentioned  above  in  Photo  1. 


ERSKINE  UPPER  LAKE  DA-1 


erskine  upper  lake  da 


. . 


ERSKINE  UPPER  LAKE  DAM 


Photo  7  -  View  of  channel  (2-3  ft.  RCP's)  crossing  under 
Lakeview  Drive,  approximately  360  feet  from 
spillway. 


Photo  8  -  View  of  low  level  outlet  (12-inch  cast  iron 
pipe)  at  downstream  side  of  embankment. 


ERSKINE  UPPER  LAKE  DA 


Photo  9  -  Showing  upstream  side  of  embankment.  Portion 
of  right  abutment  of  spillway  is  at  left. 


Photo  10-  Showing  minor  erosion  of  embankment.  View  is 
from  downstream  side  of  embankment. 


APPENDIX  C 


SUMMARY  OF  ENGINEERING  DATA 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 
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Name  of  Dam:  ERSKINE  UPPER  LAKE  DAM 


Drainage  Area  Characteristics:  0-35  sq.mi.,  generally  flat,  forest  &  residential 
Elevation  Top  Normal  Pool  (Storage  Capacity):  507.0  NGVD  (320  acre-feet) 

Elevation  Top  Flood  Control  Pool  (Storage  Capacity):  N/A _ 

Elevation  Maximum  Design  Pool:  509.26  NGVD  (404  acre-feet;  SDF  pool) _ _ 

Elevation  Top  Dam:  _ 509.0  NGVD  (39£  acre-feet) _ 


SPILLWAY  CREST: 

a.  Elevation 

b.  Type 


507.0  NGVD 


Ungated  concrete  weir 


c.  Width 


2  ft. 


d.  Lenath 


40  ft. 


e.  Location  Spillover 


Full  length 


f.  No.  and  Type  of  Gates 
OUTLET  WORKS: 


None 


a.  Type  One  12-inch  diameter  low  level  outlet 


b.  Location  360  ft.  right  of  spillway 


c.  Entrance  Inverts 

d.  Exit  Inverts 


^92.5  ±  NGVD 


492.0  i  NGVD 


e.  Emergency  Draindown  Facilities  12-inch  with  manual  operated  low 

level  outlet  gate 

HYDROMETEOROLOGICAL  GAGES: 


a.  Type 


None 


b.  Location 

c.  Records 


None 


None 


m 


va 


MAXIMUM  NON-DAMAGING  DISCHARGE:  351  cfs  at  el .  509  NGVD 
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HYDROLOGIC  COMPUTATIONS 
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